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Build these projects: 

• Sound effects 
generator 

• Tone burster 

• Chirp generator 1 

• Gated oscillator 

i 

• Pulse generator 

• Frequency meter 

• LED flasher 

• Audio amplifier 

• Sound meter 

• Bargraph 

• Percussion synthesizer 

• Photophone 

• Light sensitive circuits 

• And many more 
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ABOUT THE: ENGIMEER^TXLL 
m MI-NOTEBOOK COLLECTION 
Each book in tHus 1 

THREE OR FOUR ENGINEER'S MINI-NOTEBOOKS. 

Each Book includes both standard circuits 

Am5 CIRCUITS DESIGNED BY FORREST M. WIMSHC. 
EACH Circuit WAS Built Amo TESTED AT LEAST 
twice.. the circuits uj£AE also Built FRom 
THE. FINAL BOOK TO P/nD ERRORS. 

variations in components And construction 
METHODS NVAY CAUSE YOUR RESULTS TO DiPFE£ 
FROM THOSE DESCRIBED HERE. THEREFORE 
the Author and rad\oshAck are not 
RESPONSIBLE FOR THE Su ITABiLITY OP THE 
Circuits FOR Any APPLICATION. FOR EXAMPLE, 
THE CIRCUITS IN THIS BOOK SHOULD NOT BE USED 
FOR MEDICAL APPL/cAT70nS ; SAFETY DEVICES, 
TRAFFIC CONTROLLERS OR Any OTHER USE 
THAT Ma6HT SOMEHOWJ RESULT IN) DAM46E 
to Property or jn^vRy to Vou or others. 

IT is YouR RESPONSIBILITY TO DETERMINE 
IF COMMERCIAL USE SALE OR MANUFACTURE 
OF ANY DEVICE gASED ON /NFDRM4T70AJ IN 
THIS Book INFRINGES Any PATENT v COPYRIGHT 
OR OTHER. Rl 6 HT. 


FOR MORE INFORMATION 

Due to the many inquiries received by the 
Author and Radioshack, it is not possible 

TO PROVIDE CUSTOM CIRCUIT DESIGNS AajD 
TECHNICAL ADVICE. YOU CAN L64RN MORE 
ABOUT ELECTRONICS FRoM OTHER Boo KSlJ 
AVAILABLE FROM RADIO SHACK AND PROM 
RADioshack lab kits. Electronics 

M6AeiN£S ARE ALSO A GOOD SOURC£.Lo£~~i 

INFORMATION..VARIOU5 6l6CTR0kjICS SITES.. 

ON THE INTERNET And world WIDE. VvEE 

ARE Also very helpful. 
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THE 555 TIm ER is ONE OF THE MOST POPULAR 
AND VERSATILE INTEGRATED CIRCUITS. IT iNCQU*>£S 
Z.I TRANSISTORS J 2 DIODES AND \1o RESISTORS. 
THE SSb is A DUAL version OP THE S5 S\. 

BOTH THE 55 S And SSb ARE AvA/LA66£ IN 
; LOUJ-POIAJER versions, the sss has two] 

principle operating modes : 

MONO STABLE MODE 3 IN -THIS MODE THE 555 

Functions as a "one-shot. " applications 
include timers, missing pulse detection, 
Bounce free sln itches, touch suwtches ; £tc. 

ASTABLE mode- THE 55S CAN OPERATE AS 

U.I an oscillator, uses include led and lamp 

FLASHERS, PULSE GENERATION, LOGIC CLOCKS* 
TONE GENERATION, SECURITY ALARMS ETC. 


CIRCUIT ASSEMBLY Tlra’W . 

Build test versions of your circuits on A 

SOLERLESS BREADBOARD BEFORE MAKING THEM 

Permanent* in monostable circuits, where 
false triggering might cause problems, 
tie PIN S TO GROUND WTH A O .I,*F CAPACI TOR. 

IP POWER leads ARE long, OR if A CIRCUIT 
SEEMS TO tUALfuHCTlOti. PLACE A 0.1 ^if 
CAPACITOR ACROSS PINS 6 AnD 1. A l/nf 
CAPACITOR MAV ALSO 8E /NECESSARY. BE SURE 

to Experiment ujith values op timing 
resistors and capacitors, the basic 
555 CiRcu\TS EyPLA/n THE ROLE OP THESE 
COMPONENTS. REMEMBER THAT YOU CAN 
USE A 5SG TO REPLACE “RUO 555$. SOME 
louj Power versions of the 5 55 may 

REQUIRE REWSioms td Some OF THE.L.i.j.1. 

CIRCUITS IN THIS SECTION* 
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Ok to add 
AMPLIFIER 



THIS ULTRA" SAMPLE CIRCUIT 


FREQUENCE S\GfOALS. 
RAM6£ FROM 2..S Tt> 
COMMECT PuLS£ GEM 
PAGE DIRECTLY TO P 


ALS. INPUT 
i TO 5 VOLT S. 
GENERATOR 


MEASURES 
S\6MAL S 
FOR TE5 


AUDIO 


AL SHOULD 
TESTIMG. 
FACIM6 


PIM Z (OMIT ClV 
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fcETERM'ME FREQUENCY RAN5GE. 
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THIS CIRCUIT WILL FUNCTION \AJ VTH EITHER 

or Both output devices, the speaker 
GIVES MORE volume, But USES MORE 
CURRENT. USE R3 TO REDUCE l/OLUME. 

HERE ii E TYPICAL FREQUENCIES for 
various settings of Rl*. 


OSCILLATOR (c^.Ol^F) 

Rl Ifrequency CHz 


METRONOME (Cl'l/uF) 
Rl 1 FREQUENCY (H z ) 


HIO 

110 

too 

HI 

11 

10 

H.n 

21 

1 


n 


1 

HO 


L6< 

as 


H TC 

T 1 


uc 

10 


1D< 

.38 




NOTE*. 

YouR \ 

l/ALUES ma> 

1 

VARY 

PIEZO 

GIVES 

UoTE^SE 

4 

SOUND. 














ORGAN! 


FREQUENCIES 


OOb, 8 


OOH1 






J 


a 

il 




SlK! 

l 















£8 


~ 

u 

1.7 >u» 

F 




* 


















GATED 
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THIS CIRCUIT VAJ\LL ALLOW VC u TO SWITCH i 


THE TOK'P. GENERATED by the 55S SY 
HEAms of An> External losic signal, 
the tri amgolar svm&ol is amy external 

LOGIC GATE. OK TO SWITCH THE TOME 

OK) An) D OFR E v / COmMECTIMG GATE Of 

Q1 TO +V OR GROUND THROUGH 1M RESISTOR. 

Rl And Cl comtpol tone frequency. 

Q1 CAM EE CommECTED as A SWITCH A6L£ 
CATE ELSEWHERE in CIRCUIT. 

IN TONE caution: qi cam ee 

destroyed sy static 

Low OFF ELECTRICITY* Dc> mot 

touch Exposed leads. 

KlGH OM Follow Hamdling 

PRECAUTIONS OM PACKAGE. 







THIS CIRCUIT applies brief Pulses of 
current to A Piezo buzzer. (Radio smack 

mi-0U5 OR. SIMILAR). THIS CAuses TH£ 
BUZZER TO EMIT ATTENTION - GETTING 
CHIRPS. THE CIRCUIT MAKES A GOOD 
UJRRNING DEVICE. 

Rl CONTROLS RATE OF CHIRPS. USE lOOK 
FIXED RESISTOR FOR ABOUT Z >3 CHIRPS 
PER SECOND. Cl controls DURATION OF 
chirps. For long duration pulses Cujhich 
become tone Bursts) increase cs to 

Qi ZZ^uF OR MORE. REDUCE VOLUME BY 
inserting loo - 10,000 Si RESISTOR 

between Pin E and P\ezo Buzzer, 
try using CAS photoresistor for Rl. 






an 


500 K 


FREQUENCY falls 
AS HZ HEOOceO-) 


PRODUCES 

PLUCKED 


ADJUSTED 


Stepped output 
progressively 


•smaller 


IS REDUCED 


GRAPH SHOWN) HER 
\L FOR VALUES 
OK TO CHAfJGE 


typical") 


FREQUEM C'i .OUT 









R1 



500 K 

* 

% 



1 




R2 

1 

IK 

1 

2 








55k 


C 3 > 

y 4 f 4 


R.(c 
27 o 


Bit 

SPKR. 


EXPERIMENT \AJ»TH. r . VALUES 
OF feu Cl, PM AMD C2.. 4.- 


51 (center off): 

1 ~ TOME &U R. ST jfcjliui _ IUUUl_ 

z - BTEADV tone. JliniiM^ 

5t\ajO — tomE m^UL^LPJUUUUlJHlM 


•t—I-—-i 


—r—i—th — i—i—I—{—1—1 —-}—b 
















SPKR 


THE FIRST 555 OSC/UATEE 
FREQuE^CV DETERMINED BY 
ITS OUTPUT CHARGES CE 1 
THE SECOND 555 OSC/CCATES 
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FH1S CIRCUIT WILL DRIVE EOT h VIS I £-5 

light anjo infrared - emitting diodes. 

UCE RED GREEN OR YELLOW LED TO 
MARE A VISt&LE LIGHT FLASHER. USE 
NBAR-INFRARED EMITTER TD M ARE 

Powerful transmitter-. connect 

solar CELL , PHOTODIODE OR PHOTO TRAN SIS TfcR 
TO AMPLIFIER TD RECEIVE SIGNAL . 


lOO k 
H 7 K 
.22 R 
10 R 

&4 k 

2-2 K 
1.0 R 


RATE (Uz s 

.2 
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2.1 
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8.3 


CONNECT PIEZO BUZZER 
ACROSS LED FOR 
LI6HT/S0UND DARKROOM 

timer. 

REDUCE Cl For 
faster Pulse Rates, 
ESPECIALLY WHEN 
infrared emitter is 

USED. SEE u GETTING 

Started id Electronics 

(RADIO SWALK , pp.CL-^), 
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SEE BELOW. 








THIS CIRCUIT IS A LINEAR LAMP DIMMER. 

IN OPERATION, THE 555 SWITCHES Q 1 
ON ANO OFF AT A RATE DETERMINED 
ST R14 R2. AsJD Cl. WHEN Qt IS ON, 
LI IS ALSO ON). THE SWITCHING RATE 
\S SO PAST LI APPEARS TO GLOW 

continuously. increasing the switching 

RATE INCREASES THE APPARENT 
8R\GHTnESS Of LI. 


Q1 MUST &E PROPERLY RATED. POR EXAM RLE, 

a pirn' g-volt flashlight lamp consumes 

0.5 AMPERE OR 3 WATTS. THEREFORE USE 

AN XRFS11 OR SIMILAR POWER FEfu. 

ATTACH A TO-22.0 HEATSINK TO DISSIPATE 
EXCESS HEAT. 
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Ri CAN CE ifcfe 

SENSOR HAVING 
l/ARIAELE RESISTANCE, 
WHEN Rjt 15 A 
CADMIUM SUIFIDC 
(C« 4 S) PHOTORESISTS, 
THE FREQUENCY of 
THE S\6N AL IBISES | 
WITH LIGHT LEVEL. 
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LENS' 
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TH\5 CiRCuiT 
DIODE at a 
AND CL. TW 
RECEIVES Af 
•T THEN Co 
'NTD A cuf 
0*1 mA. ME 
RANGE. FOR 
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FREQUENCY 


INFRARED- EMITTING 
DETERMINED 0 V R 1 
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_ 1 


.. THE RECEIVER ON THE FACING PAGE 

;s and Amplifies the infrared signal, 
n converts rue sigmac’s fregency 

\ CURRENT WHICH is DISPLAYED C>N A 

V METER.. USE LENSES td increase 
. FOR FULL DETAILS, SEE "THE FORREST 
CIRCUIT SCRAPBOOK" CM f £RAlN-HILL , 19&2>). 


TEST RECEIVER CIRCUIT GAVE 
NON-LINEAR response 
WHEU 7 R An$m ITT&R, 
frequency EXCEEDED 
1.1 kHz. J^c 
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GENERAL, i PURPOSE 


SIMPLE. TO OSE, 
Reliable, And 
INEXPENSIVE., it 
IS USUALLY OK TO 
SUBSTITUTE NEWER 

op amps for the ih: 
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SUPPLY VOLTAGE 
POWER DISSIPATION 
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OUTPUT SHORT CIRCUIT TIME 
OPERATIN 6 TEMPERATURE 
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CHARACTERISTICS 


INPUT OFFSET VOLTA 
IlnPut RESISTANCE 
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SUPPLY CURRENT 
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The first RadioShack Engineer's Mini-Notebook was "555 Timer 1C Circuits." 
This little book was an immediate success, and it was soon followed by "Op Amp 
Projects" and "Optoelectronics." This volume of the Engineer's Mini-Notebook 
Collection includes all three of these best-selling Engineer's Mini-Notebooks. 
More than two dozen 555 timer circuits are featured in this volume, including 



tone generators, LED flashers, 
sound-effects circuits and a touch 
switch. Also included are more 
than 50 operational amplifier 
circuits, many with simple formulas 
to help modify them for special 
circuits of your own design. Finally, 
a wide range of optoelectronic 
circuits and projects are featured, 
including many LED circuits and 
various lightwave communication 
systems. 



Forrest M. Mims III has written dozens of books for RadioShack. He personally builds 
every circuit in his best-selling Engineer's Mini-Notebook series. He then uses a 0.7mm 
mechanical pencil to create pages for the finished book. 

Building tiny instruments for model rockets, travel aids for the blind and high-power 
lasers is how Forrest got his start in electronics. When he's not writing RadioShack books, 
he writes magazine articles and teaches experimental science at the University of the Nations 
in Hawaii. 

Forrest also does scientific studies of sunlight, the atmosphere, mosquitoes and bacteria 
using instruments he designs and makes. A simple instrument he developed to measure the 
ozone layer earned him a prestigious Rolex Award. NASA has sent Forrest and his instruments 
to several of the Western states and twice to Brazil to measure the effects of smoke from 
giant fires. 

Forrest is a member of the Institute of Electrical and Electronics Engineers, the National 
Science Teachers Association and several scientific societies. He lives in Texas with his wife 
Minnie and their youngest daughter Sarah. 
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